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CLAIMS 



[Claim(s)] 

[Claim 1] (1) Mix a zirconium sol and a cerium sol by the theoretical ratio corresponding to the end 
product for which it asks (the ratio to the average diameter r2 of the particle which constitutes this 
cerium sol of the average diameter rl of the particle which constitutes this zirconium sol — r is at least 
5). (2) The synthetic method of the constituent based on the mixed oxide of the zirconium characterized 
by including the stage of calcining the precipitate which added the base into the obtained mixture, 
collected the precipitate by which (3) formation was carried out, and was collected by the (4) last, and a 
cerium. 

[Claim 2] The method according to claim 1 characterized by the average diameter of the particle which 
constitutes this zirconium sol being 5-500nm. 

[Claim 3] The method according to claim 2 characterized by this average diameter being 10-2 OOnm. 
[Claim 4] the aforementioned claim characterized by the average diameter of the particle which 
constitutes this cerium sol being 3-1 OOnm — the method of any or one publication 
[Claim 5] The method according to claim 4 characterized by this average diameter being 5-50nm. 
[Claim 6] this - a ratio - the aforementioned claim characterized by r being ten or more - the method 
of any or one publication 

[Claim 7] this - a ratio — the method according to claim 6 characterized by r being 20 or more 
[Claim 8] the aforementioned claim characterized by adding the 3rd component (doping component) 
chosen from the component of which carrying out heat stabilization of the specific surface area of a 
zirconium oxide and (or) a cerium oxide is known to this mixture — the method of any or one 
publication 

[Claim 9] This doping component is especially a rare earth metal, and an yttrium, a lanthanum, a 
praseodymium, neodymium; alkaline earth metal and the method according to claim 8 characterized by 
being especially independent from magnesium, calcium, barium; aluminum; silicon; thorium; scandium; 
gallium; boron; titanium; vanadium; niobium; tantalum; chromium, or a bismuth, or being chosen as 
mixture. 

[Claim 10] The method according to claim 9 that this doping component is characterized by being 
independent from a lanthanum, aluminum, and silicon, or being chosen as mixture. 
[Claim 1 1] the aforementioned claim characterized by this base being aqueous ammonia, a sodium 
hydroxide, or a potassium hydroxide — the method of any or one publication 

[Claim 12] The method according to claim 1 1 characterized by using an aqueous ammonia solution. 

[Claim 13] the aforementioned claim to which addition of a base is performed until the last pH of 

precipitation mixture is set to at least 4 — the method of any or one publication 

[Claim 14] The method according to claim 13 characterized by this pH being at least 7. 

[Claim 15] the aforementioned claim characterized by these precipitate being collected by filtration — 

the method of any or one publication 

[Claim 1 6] the collected precipitate — next, the aforementioned claim characterized by being preferably 
washed bywater - the method of any or one publication 
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[Claim 17] the aforementioned claim characterized by drying the precipitate which was collected and 
was washed arbitrarily - the method of any or one publication 

[Claim 18] the aforementioned claim characterized by performing this calcining at the temperature 
which is 700-1000 degrees C - the method of any or one publication 

[Claim 19] The method according to claim 18 characterized by this temperature being 800-1000 degrees 
C. 

[Claim 20] the aforementioned claim characterized by expressing with the form of an oxide and 
obtaining the constituent containing 5 1 - 99% of the weight of a zirconium, and 1 - 49% of the weight of 
a cerium the method of any or one publication 

[Claim 21] It is the method according to claim 13 characterized by expressing with the form of an oxide 
and obtaining the constituent which contains further 1 - 10% of the weight of the above-mentioned 
doping component preferably 0.1 to 20% of the weight. 

[Claim 22] The constituent based on the mixed oxide of the zirconium characterized by having the 
specific surface area of at least 10m2/g, and a cerium. 

[Claim 23] The constituent according to claim 22 characterized by this specific surface area being 
20m2/g at least. 

[Claim 24] The constituent according to claim 23 characterized by this specific surface area being 
30m2/g at least. 

[Claim 25] The constituent according to claim 24 characterized by this specific surface area being 
40m2/g at least. 

[Claim 26] The constituent of any one publication of the claim 22-25 characterized by having the 
specific surface area of at least 20m2/g after 800-degree C calcining. 

[Claim 27] The constituent according to claim 26 characterized by this specific surface area being 
30m2/g at least. 

[Claim 28] The constituent according to claim 27 characterized by this specific surface area being 
40m2/g at least. 

[Claim 29] The constituent of any one publication of the claim 22-28 characterized by having the 
specific surface area of at least 20m2/g after 900-degree C calcining. 

[Claim 30] The constituent according to claim 29 characterized by this specific surface area being 
30m2/g at least. 

[Claim 31] The constituent according to claim 30 characterized by this specific surface area being 
40m2/g at least. 

[Claim 32] The constituent of any one publication of the claim 22-31 characterized by expressing with 
the form of an oxide and containing 51 - 99% of the weight of a zirconium, and 49 - 1% of the weight of 
a cerium. 

[Claim 33] The constituent according to claim 32 characterized by this cerium content being 1 - 30 % of 
the weight. 

[Claim 34] The claim 32 characterized by containing further 0.1 - 20% of the weight of the above- 
mentioned doping component, and the constituent of any one publication of 33. 

[Claim 35] The constituent according to claim 34 characterized by the content of this doping component 
being 1 - 10 % of the weight. 

[Claim 36] this doping component - dissolution of a zirconium oxide and (or) a cerium oxide — the 
claim 34 characterized by existing in the inside of the body, and the constituent of any one publication 
of 35 

[Claim 37] Operation for manufacturing them as the catalyst or catalyst support of the constituent 
obtained by the constituent of any one publication of the claim 22-36, or the method of any one 
publication of the claim 1-21. 

[Claim 38] The catalyst which porosity support becomes from this porosity support and the catalytic 
activity component which are characterized by including at least one sort of the constituent arbitrarily 
obtained as mixture with an alumina by the constituent of any one publication of the claim 22-36, or the 
method of any one publication of the claim 1-21. 
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[Claim 39] The monolith-type catalyst which is characterized by a porous layer containing at least one 
sort of the constituent arbitrarily obtained as mixture with an alumina by the constituent of any one 
publication of the claim 22-36, or the method of any one publication of the claim 1-21 and which a 
catalytic activity component becomes from the super-thermal-resistance structure (support) covered by 
this porous layer (wash coat) to which it adhered on it. 

[Claim 40] It reaches for processing an internal combustion engine especially an automobile engine, and 
the exhaust gas of a shell claim 38, and is the operation of the catalyst of one publication 39 either. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention especially has the improved specific surface area and the specific 
surface area which has thermal stability widely especially, therefore relates to the new manufacture 
method of the constituent based on the field of a catalyst, and the mixed oxide of the zirconium and 
cerium which especially fit the use as for example, the catalyst itself and (or) a catalyst support in the 
field of automobile afterburning (afterburning) this invention relates to the constituent based on the 
mixed oxide obtained by this manufacture method as an industrial product new and useful again. Finally 
this invention relates to the specific usage of this constituent. 
[0002] 

Background of the Invention] Independent or the degree put together and used has been increasing the 
zirconium oxide and the cerium oxide today especially into the constituent for these catalysts that are 
known as two significant and useful components, therefore are known as an example by both their 
considering as a polyfunctional catalyst, especially the catalyst aiming at processing of the exhaust gas 
from an internal combustion engine. It not only performs especially oxidization of a carbon monoxide 
and a hydrocarbon, but the catalyst which exists in exhaust gas, which exists in this gas and which can 
succeed also especially in reduction of nitrogen oxide is meant as various functions ("3 yuan (three- 
way)" catalyst), those composition and the operation principle are already indicated by many reference 
about this catalyst, and forming much patents and (or) the theme of patent application will be described 
from now on 

[0003] even if it carries out with the knowledge of modernization study, by the time it solves a 
zirconium oxide and the mixed effect of a cerium — not resulting — actually — occasionally — conflict — 
even being generated - the industrial "3 yuan" catalyst which still contains both these oxides now 
although carrying out — which [ the ] — it seems that or it was established that it is that which is 
synthetically [ than the catalyst which does not contain either ] effective a zirconium oxide and a cerium 
oxide exist generally by - found out with the gestalt of simple physical mixture of the oxide particle by 
which distinction tends [ very ] to attach uncombined state -, i.e., these two components, into the last 
catalyst in the above catalysts which can succeed in a specific catalyst function and (or) an easy specific 
support function because of other catalyst components, such as platinum, a rhodium, and other noble 
metals This attributes a cause to the oxide powder and the fact that it will be obtained by careful mixture 
of precursor ** which can be pyrolyzed to this oxide if that is not right instead that this catalyst based on 
a zirconium oxide and a cerium oxide corresponds in most many cases. 

[0004] Now, introduction and use of the zirconium to the inside of the constituent of a catalyst and a 
cerium component are not performed with separation and an uncombined gestalt for various reasons in 
the field, but they are the oxides Zr02/Ce02 mixed by the whole substantially and preferably on the 
contrary at solid-solution type truth. It succeeds in the attempt performed directly with the upward 
tendency surprising today with the gestalt. However, although this is also a completely customary 
demand in the field of a catalyst in such a case, it is needed that it is possible for the mixed oxide which 
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has the specific surface area which is thermal stability preferably possible [ the maximum ] to come to 
hand Fact that the efficiency of a catalyst actually becomes large as the contact surface area between a 
catalyst (catalytic activity phase) and a reagin generally becomes large. It is appropriate to take into 
con deration, and to be maintained where a catalyst is divided as most as possible in both states the 
toe of me beginning of using and after use hot to some extent and prolonged - It is got blocked . and 
^particle or microcrystal which constitutes a catalyst can discriminate small as much as possible, and 
what is obtained only from the mixed oxide which has a high specific surface area which is 
comparatively stable to temperature is suitable. 

[summary of the Invention] this invention aims at satisfying this need^To accuracy more this invention 
HI simply And it is what means providing the whole with the new method of making it 
possmTe to obtainaccess to the constituent crossed to the large field based on a solid-soluUon type 
mixed oxide in Zr02/Ce02 system substantially with repeatability. It is (it is understood that the 
constituent c ossed to a large field" means that it can change within very large limits as the zirconium in 
STSSd^S^and the rftio of a cerium are shown below here). It is in the main profitability of tins 
cO n ti uent having a large specific surface area, when a cerium content is high to one, and on the other 
Tanrmtotaming 8 specific surface area even with after [ significant to two ] calcining in an elevated 

ST^new synthetic method which was suitable for manufacture of the constituent based on the 
mixed oxide of a zirconium and a cerium according to this invention for this purpose is proposed. This 
mefco a t th ' begSTg of : (1) characterized by the bird clapper from the following substantial s ages 
SeA eoret teal rat o of which a zirconium sol and a cerium sol are required - mixing (the ratio to the 
"dLeter r2 of the particle which constitutes this cerium sol o f average diameter 1 o he 
oarticle which constitutes this zirconium sol -- r being at least 5 (r=rl / r2)) -- (2) - next, do in way 
jZ which collected the precipitate by which added the base to the obtained mixture and (3) 

formation was carried out, and was collected by the (4) last is calcined n r a u nntl nn 
0^7 It is possible to ob ain a mixed-oxide type phase in the low calcining temperature of about 700 
CscK™^ this invention. Thus, since this method is enabled to use such low reaction 
tZS^tonitoAitnot usually think as compared with the matter known for the solid-solution 
TnZTon M tSdaJdSiS the product obtained by that cause is naturally suitable for the use as a 
catTs TSas a spedfic surfacfarea high enough, this calcining stage makes it possible substantially to 
^^uS^uti^S^to raise the crystallinity of this solid solution, and (or) to adjust to the final 
vTe for which hals to the usage which was able to give those specific surface area Thus the formed 
p^eS clarified by X-ray-analyfis analysis. Furthermore, it is possible by only adjusting the size of a 
start sol bv mis invention to adjust and control the size of the last powder obtained easily . Other features 
^KLTa^ode, and profitability will become clear more completely as they read and advance 
Slowing description with various examples of concrete and un-restncting-which mean illustrating 

m0081 "Snecific surface area" means the B.E.T. specific surface area determined by the nitrogen 
aSS^to ASTM standard D3663-78 which were established from the Br^uar-^ett- 
Telte7me"hod and indicated by "The Journal of the American Chemical Society 60, and 309 ( 938) in 
fte followTn Sanation of this invention, whenever [ in addition, / for which the expression nta 
mLed oxide based on a zirconium and a cerium" is used ] - it - again - dissolution of a zirconmm 
Side and (or) a cerium oxide - it must be understood as what also means the constituent (and the 
manufocmre method) containing the doping (stabilization) component further defined as the inside of 

f OOO^Furttelore It sets to the suspension in a water liquid phase, -, i.e. them, as which expression 
called a cerium sol and a zirconium sol is interpreted in those most general meanings here, the oxide and 
^dSToSte (hydroxide) of a cerium or a zirconium It is possible to carry out the amount content 
of emat s of the ion to which it joined together or stuck, such as a nit rate, acetate, and ammonium still 
more neS arbitrarily [ express any systems which consist of a solid-state particle of the colloid size 
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u «»i 1 Tn ihi« <;n1 althoueh a cerium or a zirconium is a colloid form or may be 
made into a basis, and J. In this soi, annougu a wuum ^ evnressed 
^multaneously looked at by the whole with an ion form and a colloid form the ratio expressed 

- ^orr^r of the colloid which finally constitutes a start sol -- Analytical ^nemisiry, jj, i>^.o, 
3 M Slf i^?SteS^oi as a thing showing the ny^-^*™" 
SfenS^by thesemi- elastic light diffusion according to the method described by Michael 
SESSbOti is used as a thing showing the hydraulic average *^^^J sTz » or 
constitutes the given sol, without also distinguishing expression called this average sol size or 
Xlquent one! only in relation to the reason for giving explanation easily and clear. 

Ked Description of the Invention] The synthetic method of the constituent by this invention is 

ms&tgBESESBB&SBS. 

SJfSSS StSSSSSSM^ and , desire t c = ,ion ) 

obtained basic sulfuric-acid zirconium ] that it is V- 5 ' 5 - j f 10 . 2 00nm in useful 

mm 11 5-500nm of things for which the zirconium sol which has the average size oi iv, *w 

2583735 by these people used here for, FR-A -2583736, rK-A ^. rJ *" ^ ^ ' • is 
SSmr? FR A 2621576 and FR-A -2655972 in un-restricting - things are made The average size is 
11 to us foVelerably 3-10ol of 5-50nm cerium sols in this invention. It is chosen and the first stage 

^"etd ,"mo«1e ILZTZ tZZSrxZ& S - found out .ha, especial* the 
SeTolSLs to b^bou. five is defieien, in a ratio to specific surfaee area, and „ ,s 

=^sS 
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type constituent of this invention is improved substantially and for useful purpose by the medicine with 
which it is known that a zirconium oxide (zirconia) and (or) a cerium oxide will stabilize the specific 
surface area when independent as mentioned above not expecting was found out a rare earth metal - 
especialiy an yttrium, a lanthanum, a praseodymium, and neodymium; alkaline earth metal - 
especially -- magnesium, calcium, barium; aluminum; silicon; thorium; scandium; gallium; boron; 
Sum; vanadium; niobium; tantalum; chromium, or a bismuth - since - about the stabilizing agent of 
the component chosen, although it can mention as a stabilizing agent which can be used as mixhire of 
course tiiey are not [ in / this invention / especially ] independent or the thing restnc ed to tins list A 
lanthanum aluminum, and especially three stabilizing agents of silicon are suitable. In mos many cases, 
SSg a^nt is introduced into mixture with the form of the fusibility salt. Of course, introduction 
with the fonn of a sol is not excepted. As for the amount of the stabilizing agent used, it is common that 
it is the amount which expresses the content for stable Chemicals in an end product with the form of an 
oxide, and turns into 0.1 - 20% of the weight of the total weight of this product. 
TOO 1 31 Next according to the second phase of the method of this invention, addition of a base is 
Performed into the initial mixture obtained as mentioned above. This addition is continued until a 
component precipitates completely. Especially the basic solution that can be used is the solution of 
ammonia, a sodium hydroxide, and a potassium hydroxide. It is also possible to use ammonia gas It is 
desirable that an ammonia solution is used in this invention, when it exists, and (or) when it dissolves in 
a water medium easily, a base can also be introduced into direct initial mixture in a solid configuration 
The normality of the basic solution used in this invention is not important, and it is desirable to still use 
the solution of 1-5-N concentration so, although it can cross to the large range of 0.1-1 IN. In fact, the 
addition of a base is decided that pH of mixture becomes seven or more preferably four or more on the 
last aspect of affairs of precipitation. It can add gradually or continuously, and it is accomplished, 
stirring preferably by the single step. This operation can be performed at the temperature from a room 
temperature (18-25 degrees C) to the reflux temperature of reaction mixture, and this reflux temperature 
may amount even to 120 degrees C. As for addition, it is desirable to be earned out at a room 

loouf border to precipitate completely at the time of the end of addition of a basic solution, while it is 
arbitrarily for a while, stirring of reaction mixture can be continued further. The solid-state precipitate 
separated from mixture at the time of the end of a precipitation stage is recoverable using all customary 
solid-state / liquid separation technology, such as filtration (filtration), sedimentation, filtration 
(straining), and centrifugal separation. If the simple nature is taken into consideration, use of filtration 
(filtration) is desirable. Thus, although the collected product can next be washed and can use water or a 
water ammonia solution for this washing, its use of water is desirable. Washing using use of an organic 
solvent, for example, alcohol, a ketone, a hydrocarbon, etc. is not excepted either 80-300 degrees C of 
products washed at the end are preferably dried in air at the temperature of 100-1 50 degree-C 
arbitrarily [ in order to remove remains water ], and this dryness is continued until the weight of a 
product becomes fixed. Dryness of a product can also perform any of the suspension obtained by 
suspending again underwater the suspension directly produced from a precipitation stage, or the 
precipitate which was separated and was washed arbitrarily as mentioned above they are according to 
customary spraying (spray drying). _ 

TOO 1 51 in the culmination of the method of this invention, after washing and (or) drying arbitrarily 
calcining of the collected precipitate must be carried out to the last This calcining is continued until 
formation of the mixed oxide for which it asks is performed completely, this makes it possible 
improvement and (or) to make it perfect, and finally the crystallimty of the solid-solution phase formed 
further can be adjusted in consideration of the fact that the specific surface area of a product becomes 
low according to the following service temperature meant by the constituent of this invention as the 
calcining temperature used becomes high The profitability which performs calcining of a constituent 
absolutely at temperature higher than required temperature and temperature more equal to a subsequent 
service temperature at least to accuracy to obtain the generation is that stabilization of the property of an 
end product is promoted. That is, when a product is put on the bottom of a heat condition severer than 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/15/2003 



Page 5 of 7 



esoedal freTated a cerium content, and a doping component or / absent / greatly ] in which the solid 
sXtion is formed is clear, and, so, cannot express a general rule about this point. However it is 
ot e wed thatX 700-1000 degrees C of the last calcining stages can generally be performed 
aXria^ly H is de Sle and ] at the temperature of the range of 800- 1 000 degrees Cmpn£~ 
XTgTan elevated temperature and the solid solution for which it asks especially are formed and (or) 
beine darifiS with an X ray, after temperature higher than required temperature and calcining which 

ShluttSer it is mentioned that they are maintaining a completely suitable specific surface ^ 

SZllaSrtly doping component) by the easy chemical analysts, on the other hand, 
cZma™ X-my dS on analysis shows the form in which these exist. Therefore, as menuoned 
Xve^nlhe specification the above-mentioned component exists with the solid solution or a mixed- 
TZ: ^Zt£Zkmmy and preferably in the constituent of : this ^mvenuon a, he who.* 

soEulmfreflecting mixing of the cerium (and arbitrarily doping .component)^ the in.de o fa 
which contlsZ 02 inside of the body is completely embedded into the matnx of a constituent 

ii^u^s^ 

me cerium content in a constituent is actually imposed only according to the limitation of the solubility 



over a zirconium oxide. 
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[00,9] Therefore, such ahigh ^.^"-^^^S^SS^ta 
constituent obrained by *j, 2SS^TSSS2 supper, for performing 

tSZZSSSZ*^ ^^^^SSm. and (or) a 
disproportionate, Sal combustion engine, 

reduction reaction, the Clowes reacnon, an offgas "ararai n However, of course, 

demetalliaation, methanatoon, or shift convemo for them «» ™ , a constitue nt 

one of me most imports, '^^^"ST^ as Mentioned above. 

^e«=e^ 



restricting this invention to it 
[0020] 



[Example] . . . . averaee colloid size of about 5nm. About the 

Example !Ce02 (180g) content is earned ^ut and it ^^^Xnch country patent A-No. 

cerium sol OJ^^^^^^^^^^^ weight of ZrQ2 so that the last 
2583736) which it has, it is Ce02 2/30/o of VO^^ 1 " ^ h zirconium so i (2 100g) 

mixed oxide of weight ratio composition^ ^^ f^^^^^oAty ammonia solution 
which contains and has the average colloid size of lOOnm {r- 2Vh ^neaq y pre cipitation 
(450g) of 2M was introduced stirring the ^^^^^^ t Z^ wifh water, and was 
mixture was about 7.5. Filtration rec °7 e ? at the temperature under air 

tooTe^s C - Calcining [ f * Hon, ^ 

X-ray diffraction spectrum The first ^ d ^ solut ion were about lOnm. 

(about 40 % of the weight) in inside were aboutto. calcining was carried 

oTaf ™C^^ ^ «*" ^ ^ m ' 

P.^gen possession capacity me^nen, examina ^^net^g )^«— ' 
was carried out at 1000 degrees C was exposed o the 8 as v ^^.%°"' C ° r ati | n ) was poured into 
flow 10 1/h. A carbon monoxide (5% concentr at.on) or ox; ^' ^^ - 02 of -1 run which 

^ ™™^fco V Uoi5 Bx^^t fo, .he difference which ab ou« 
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50nm (r= 10) zirconium sol. phase:*Zr02 detected by the :-BET specific surface area:20m2/g-X line 
which deals in the feature of the product obtained after calcining at 900 degrees C for 6 hours with the 
following's, comes out of it, and exists the first solid-solution phase which contains Ce02 (about 25 % 
of the weight) in inside, and this dissolution — the average size of a microcrystal in the living body was 
about llnm 

* Ce02 Inner Zr02 The second solid-solution phase and average size consisted of a microcrystal which 
is about 6.5nm. 

The oxygen possession capacity measured value of the product by which calcining was carried out at 
1000 degrees C was 2.8 ml CO/g Ce02. 

[0023] Example 3 average colloid size repeated Example 1 except for the difference which used the 
cerium sol which is 15nm (r= 6.5) grade. The BET specific surface area of the product obtained after 
calcining at 900 degrees C for 6 hours was 22m2/g. 

[0024] Example 4 — this example illustrates this invention in relation to using aluminum in a doping 
agent and this case Except for the point added to mixture by making a boehmite sol into a doping agent, 
Example 1 was repeated so that the constituent of this invention doped with 15% of the weight of the 
alumina (aluminum 203) could be obtained. The BET specific surface area of the product obtained after 
calcining at 900 degrees C for 6 hours was 39m2/g. 
[0025] Example 5 (example of comparison) 

Average colloid size repeated Example 1 except for the difference which used about lOnm (r= 2) 
zirconium sol. The BET specific surface area of the product obtained after calcining at 900 degrees C for 
6 hours was small 10m2/g. It did not pass over the oxygen possession capacity of the product by which 
calcining was carried out at 1 000 degrees C to 1.6 ml CO/g Ce02. 
[0026] Example 6 (example of comparison) 

The zirconium sol and this size whose average colloid size is about 50nm repeated Example 1 except for 
the difference which used the cerium sol (r= 3.5) which is about 15nm. The BET specific surface area of 
the product obtained after calcining at 900 degrees C for 6 hours was 1 8m2/g. 
[0027] Example 7 (example of comparison) 

The weight ratio in an end product (after calcining) expresses a zirconium nitrate and a cerium nitrate as 
an oxide, and it is Ce02 2/20% of 80%ZrO(s). The mixed solution contained by the ratio of 
concentration which becomes was settled by adding an ammonium hydrogencarbonate in various pH. 
Filtration recovered precipitate, it was washed and was dried. After calcining at 900 degrees C under air 
for 6 hours, the BET specific surface area of two products obtained from the precipitation in pH 4 and 
the precipitation in pH 8 was 10m2/g, respectively. 



[Translation done.] 
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